Enhancement of muscle blood cell flux and pO2 by cromakalim (BRL 34915) and other compounds enhancing membrane K+ conductance, but not by Ca2+ antagonists or hydralazine, in an animal model of occlusive arterial disease.
The effect of Ca2+ antagonists, hydralazine and agents which enhance membrane K+ conductance (cromakalim, pinacidil and nicorandil) in smooth muscle cells, was compared on normal and hypoxic skeletal muscle blood cell flux and pO2. The K+ conductance enhancers and verapamil, diltiazem and nifedipine increased blood cell flux in normally perfused muscle. At equieffective blood pressure lowering dosages, the Ca2+ antagonists produced greater increases than the K+ channel openers. Hydralazine did not elevate blood cell flux in the normal muscle. In hypoxic skeletal muscle, the K+ conductance enhancers produced a marked increase in blood cell flux and in tissue oxygen tension, indicating that they had increased the nutritive blood flow in the muscle. The Ca2+ antagonists and hydralazine either did not change hypoxic muscle blood cell flux and pO2 or reduced them. The dissimilarity in the activity of the compounds may be due to differences in their site of action in the vascular bed. Ca2+ antagonists and hydralazine are known to reduce arteriolar vessel resistance and do not increase blood flow in hypoxic skeletal muscle. The positive effect of cromakalim, pinacidil and nicorandil may be due to relaxant activity on larger arterial blood vessels including collaterals. This effect could be related to their ability to enhance membrane K+ conductance in vascular smooth muscle cells.